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For 20 years, the Internet2 community has developed identity and trust programs and software to make it easier to offer and access services and collaborate. Each component was designed to address a community-identified gap in commonly available tools.
In 2015, the Trust and Identity in Education and Research (TIER) work was initiated to tie these separate components together and form an identity and access management platform that is easy to manage and install, and preconfigured to leverage InCommon and global federation. In short, TIER would add needed functionality while making things easier for operations.
To support this goal, the TIER project team set about to:
 Integrate the existing components to make them easier to connect and use.  Package the components to reduce the time necessary to install and manage the software.  Identify and integrate additional components to complete a full-featured identity and access management platform.
This report provides a short history of the TIER initiative, its accomplishments, some metrics and financial information. Accomplishments include:
 Reducing the installation and basic software configuration time from several hours to less than 10 minutes.  Adding capability to provide access for end-users while also increasing security by removing access when appropriate.  Providing the capability of managing access for guests, collaborators or third parties as well as students, faculty, and staff.  Preconfiguring connections with global federations (adhering to community practices).  Jump-starting a program to help organizations adopt the software and move to production faster, including training, documentation and consulting.  Building enforcement of community metadata requirements into InCommon federation operations. TIER accomplishments include reducing the installation and configuration time from several hours to less than 10 minutes.
Activities and Details
The Trust and Identity in Education and Research (TIER) work began in mid-2015 with extensive community workshops, gathering more than 100 common identity and access management challenges. Community members identified the major gaps and key requirements to be addressed, and formed working groups in four areas:
 Software architecture and integration requirements  Exploring entity registries for maintaining identities  Security recommendations  Software packaging requirements to help streamline adoption In early 2016, 49 higher education institutions committed to providing funding over three years to support the TIER effort (see Appendix A).
In October 2017 (at about the halfway point for the funding), community architects and developers met at the Internet2 Technology Exchange to evaluate the progress made thus far and to set priorities for the next 18 months.
At this point, 16 campuses had started implementing at least one of the TIER component packages. To increase adoption, the TIER investors agreed to allocate some funding to support a program to provide implementation assistance, training and consulting. Ten campuses joined the Campus Success Program, each with the goal of adopting at least one of the components. Most campuses either successfully adopted at least one component or made substantial progress towards that end. The program also provided valuable feedback on barriers to adoption and community needs for training and assistance.
To date, there are over 100 TIER component packages actively being run in testing, production or training. 
Notable Accomplishments
• Packaging of the TIER software components in Docker containers and the development of a continuous development and integration pipeline resulting in: o Reduced automated build times to produce new containers from several hours to 15 minutes or less. o Improved the installation and basic configuration time for the components from potentially several hours to less than 10 minutes. • Identifying of midPoint as an additional key software component to act as a registry and powerful provisioning/de-provisioning engine. • Developing a continuous stream of demonstrations and presentations
for key Internet2 and community meetings to share progress and viability with the community. • Adding telemetry to the TIER packages (status and version installed) to help estimate adoption rates. • Publishing the Grouper Deployment Guide to assist in the adoption and deployment of the Grouper enterprise access management software. • Implementing the TIER Campus Success Program, a collaboration of 10 campuses working together to deploy one or more of the TIER components. Each campus also produced a case study to share with the community. • Developing a graphical user interface for the Shibboleth Identity Provider software to eliminate some manual processes. • Refactoring and streamlining the Federation Manager software for ease of use by site administrators and allowing for rapid approval of routine federation metadata changes.
Much of this work was accomplished through hours of community design, architecture, and best practices discussion. At the end of 2018, the cumulative metrics for associated conference calls and meetings included:
• 525 working group and related community calls.
• 11,936 collaboration hours (calls and face-to-face meetings) comprising:
• 3,509 Internet2 staff hours.
• 8,426 community representative hours.
Much of this work was accomplished through hours of community design, architecture, and best practices discussion.
Appendix B -Metrics
The following is a brief summary of many of the activities that occurred as key parts of the TIER work.
Twelve TIER Newsletters and 11 Trust and Identity community newsletters were published including TIER community updates along with 9 TIER quarterly reports. 
